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Abstract (Basic): JP 61U6S84 A 

A front side film, Is bonded to a rear side untextiled cloth 
through an adhesive. A large number of up-directed projections or 
wrinkles are formed over the film. The cloth is made of a napped fibre. 

The film is bonded over the entire surface of the cloth then both 
are heated to complete bonding of them, and again heated to contract 
the cloth and to thereby form the projections. 
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JP 5 1146584 A 

1 . Title of the Invention 

Sheet with Wrinkles on Surface and Process of Producing the Same 

2. Claims 

(1) A sheet with wrinkles on the surface thereof characterized by having a first 
surface made of film and a second surface made of thermally shrunken nonwoven fabric, 
the film forming a large number of upward projections (wrinkles), and the back side of 
the film forming the projections being adhered to itself with an adhesive while 
embracing fuzz of fibers forming the nonwoven fabric. 

(2) A sheet with wrinkles on the surface thereof characterized by having a first 
surface made of film and a second surface made of thermally shrunken nonwoven fabric 
stitched with a thread, the film forming a large number of upward projections (wrinkles), 
and the back side of the film forming the projections being adhered to itself with an 
adhesive. 

(3) A process of producing a sheet with wrinkles on the surface thereof 
characterized by comprising the steps of adhering a film to the entire surface of a 
thermally shrinkable nonwoven fabric with an adhesive, heating the film and the 
nonwoven fabric to temporarily bond them, and re-heating them to shrink the nonwoven 
fabric to cause the film to form a large number of projections (wrinkles) and to adhere 
the back side of the film forming the projections to itself with the adhesive. 

3. Detailed Description of the Invention 

The present invention relates to a sheet with wrinkles on its surface and a 
process of producing the same. It is an object of the present invention to provide a 
sheet having a film on its surface with the film having formed a large number of shape- 
retaining projections (wrinkles) and a process of producing the sheet. 
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A sheet having film on its surface and with a great number of projections 
(wrinkles) formed of the film is known. As shown in Fig. 1, the projections of a sheet 
of the known type are formed by merely upraising film a with a space h in each of them. 
Because of low strength of the film a and the presence of the spaces h, the projections 
(wrinkles) lose their shape easily. 

The present invention eliminates the above drawback of conventional products. 
The gist of the present invention resides in that: 

(1) A sheet with wrinkles on the surface thereof characterized by having a first 
surface made of film and a second surface made of thermally shrunken nonwoven fabric, 
the film forming a large number of upward projections (wrinkles), and the back side of 
the film forming the projections being adhered to itself with an adhesive while 
embracing fuzz of fibers forming the nonwoven fabric. 

(2) A sheet with wrinkles on the surface thereof characterized by having a first 
surface made of film and a second surface made of thermally shrunken nonwoven fabric 
stitched with a thread, the film forming a large number of upward projections (wrinkles), 
and the back side of the film forming the projections being adhered to itself with an 
adhesive. 

(3) A process of producing a sheet with wrinkles on the surface thereof 
characterized by comprising the steps of adhering a film to the entire surface of a 
thermally shrinkable nonwoven fabric with an adhesive, heating the film and the 
nonwoven fabric to temporarily bond them, and re-heating them to shrink the nonwoven 
fabric to cause the film to form a large number of projections (wrinkles) and to adhere 
the back side of the film forming the projections to itself with the adhesive. 

The present invention will be described in detail with reference to its 
embodiments by way of the accompanying drawings. 
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In the drawings, reference numeral 1 is a polyvinyl chloride resin film having a 
thickness of about 0.08 to 0. 1 mm and a hardness of about 44 to 55 parts. An ordinary, 
unstretched film, either plain or printed, is used as the film 1. The film 1 may be of 
any kind that does not thermally shrink. 

Numeral 2 is thermally shrinkable nonwoven fabric, such as one prepared by 
drawing Teviron (from Teijin) or like fibers to about 80 to 150g/nr and fixing the 
drawn fibers by using an adhesive or by stitching with a thread as shown in Fig. 2. 

The nonwoven fabric 2 can be of any kind that has heat shrinkability. 

An adhesive 4 mainly comprising a thermoplastic resin paste is applied to the 
entire back side of the film 1 with a roll coater 5, and the nonwoven fabric 2 is joined 
thereto by means of a touch roll 6. They are put over a rotary drum 7 with the film 1 
inside. The rotary drum 7 is set at about 130°C and rotates at a speed of about 
17 m/min. The adhesive turns into semi-gel or gel by the heat of the drum 7 whereby 
the film and the nonwoven fabric are temporarily bonded into a laminate. The 
laminate is separated from the drum 7 and re-heated with a heater 8 to about 150° to 
160°C. The nonwoven fabric 2 starts shrinking upon separating from the drum 7, and 
the shrinking proceeds while being re-heated by the heater 8. Since the bonding 
between the film 1 and the nonwoven fabric 2 with the thermoplastic resin paste 4 is 
temporary, and the film 1 does not shrink, the film 1 forms a large number of 
projections (wrinkles) 9 in an amount corresponding to the shrinkage of the nonwoven 
fabric 2. The shrinkage of the nonwoven fabric 2 is thus absorbed by the film 1. In 
case where a nonwoven fabric stitched with a thread 3 is used as nonwoven fabric 2, the 
following fact was experimentally confirmed. As shown in Fig. 2, the stitched 
nonwoven fabric 2 has stitched parts 3a and non-stitched parts 3b between the stitched 
parts 3a, 3a. The fiber layer of the stitched parts 3a is tightened by the thread and is 



3 



therefore harder than the non-stitched parts 3b. The shrinking force is exerted from the 
easy-to-shrink non-stitched parts 3b toward the hard-to-shrink stitched parts 3a. It 
follows that almost linear projections (wrinkles) 9 are formed nearly right above the 
stitching thread 3. 

Accordingly, where the nonwoven fabric 2 is stitched with the thread 3 in a 
prescribed pattern, such as a pattern of rectangles, zigzags, squares or diamonds, the 
resulting projections (wrinkles) 9 will make the same pattern. 

Then, the sheet having formed a large number of projections (wrinkles) 9 is 
cooled by passing through a number of chill rolls 10. By this cooling treatment, the 
nonwoven fabric stops shrinking and, at the same time, the adhesive 4 covering the 
whole back surface of the projections 9 solidifies. The film 1 forming the projections 
9 is thus adhered to itself with the adhesive. In this way, there is obtained a raised 
pattern of projections 9 each of which is made up of two-folded film 1 and the solidified 
adhesive 4 and is therefore rigid enough to retain its shape. Further, when the two- 
folded film 1 is adhered, part of the fibers constituting the nonwoven fabric 2, i.e., fuzz 
2a is embraced and fixed in the fold of the film 1 thereby making the projections more 
rigid and more resistant against loss of shape. The cooled sheet is continuously taken 
up. 

As is apparent from the foregoing description, because the projections 
(wrinkles) of the present invention are each formed by adhering a two-folded film with 
an adhesive either directly or with fuzz of fibers embraced in the fold, they are 
physically strong enough to retain their shape. Besides, the sheet of the invention is 
elastic because of the nonwoven fabric on its back surface. 

The process of producing the sheet is simple, comprising the steps of adhering 
film and thermally shrinkable nonwoven fabric over the entire area with an adhesive, 
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heating to shrink the nonwoven fabric to raise the film into projections, and cooling to 
harden the projections integrally with the adhesive. Therefore, the process is capable 
of supplying a product in large quantity at low cost. 

An example of the practice of the present invention is shown below. 

An adhesive consisting of 100 parts of a resin paste (135-J, available from 
Zeon Corp), 40 parts of a plasticizer DOP (from Daihachi Kagaku), and 2 parts of a 
stabilizer (17-M, from Katsuta Kagaku) was applied to the entire surface of a polyvinyl 
chloride film 1 having a thickness of 0.1 mm, a width of 1320 mm, and a hardness of 
50 parts with a roll coater 5. A 1500 mm wide nonwoven fabric 2 made of Teviron 
(from Teijin) fibers drawn to 80 g/m 2 was superposed on the adhesive-coated side of the 
film by means of a touch roll 6 near a rotary drum 7 that was heated to 132°C and 
rotating at a speed of 17 m/min and, at the same time, heated by the heat of the rotating 
drum. The adhesive 4 was thus gelatinized to bond the film and the nonwoven fabric. 
The film side of the resulting laminate was heated to 155°C by means of a heater 8 to 
shrink the nonwoven fabric to a width of 1060 mm. As a result, a great number of 
projections (wrinkles) 9 were formed on the film side. The laminate was then passed 
between pairs of chill rolls 10 cooled with 15°C water and taken up. The shrinkage 
percentage of the nonwoven fabric in the resulting product was found to be 25% in the 
machine direction and 22% in the transverse direction. 
4. Brief Description of the Drawings 

The accompanying drawings show an embodiment of the present invention, in 

which: 

Fig. 1 illustrates a conventional product. 

Fig. 2 is a perspective of a sheet according to the present invention with part 
cut away. 
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Fig. 3 is an enlarged cross-section of a product. 

Fig. 4 schematically illustrates an apparatus used in the production. 

l:film 

2: nonwoven fabric 
2a: fiber fuzz 
3 : thread 
4: adhesive 

9: projection (wrinkle) 
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